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Individual no. Parts analysed Direction of stretching Comparison between
Horizontal  vertical control_ Hor-vert vert-cntrl hor-cntrl
Y-23A Whole plates 30+10 (179) 22+5 (18) 1.39°
Y9 Sutural edges 104455 (10) 64+24(13) 163
Y12 “ 108+26 (20) 82+21(22) 4+1109) 1.3~ 110 | 1467
Y17 “ 64+14 (18) 68+13 (19) 0.94(9
Y.20 " 87+47 (15) 49+26 (20) 42+2009) 1.77== 1147 () | 2.07*
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Y-20 “00.1240.11(15) 0.26+0.28 (20) 0.46 ()
Y-23 0.4740.16{19) 0.73+0.42 (30) 0.65*
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Level of significance: (-} N.S.; " ,p<0.05; ™, p<0.01; ™, p<0.005
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Bowdoin Researchers Seek Methods to Spur Sea Urchin Growth
Posted July 26, 2004

When Bowdoin Biology Department Chair Amy Johnson and Biology Research Associate
Olaf Ellers published their discovery of the mechanism by which sea urchins grow in 2002,
marine biologists took note. No one had yet understood how echinoderms could
increase the size of their shells, or skeletal plates, without shedding them. They
discovered that as urchins grow, the collagenous tissue inside, outside, and between
their skeletal plates softens. The shell inflates like a balloon. The collagen stretches
and expands gaps between the plates from the inside, while containing them from the
outside. Eventually, the tissue between the plates is reabsorbed and is replaced by
hard shell. This mechanism is similar to the growth of a vertebrate skull.*

While this discovery stands on its own as a bit of interesting basic biology, the bust of
Maine's sea urchin industry now makes this information invaluable to researchers, regulators
and harvesters struggling to find ways to replenish Maine's once-bountiful sea urchin
population along the southern coast - while protecting remaining stocks in the north...

http://www.bowdoin.edu/news/archives/biology/000222.shtml

(nmap) Thwn N 7UTANYT 0720 Y NI CTYD TV AN X7 TRR X WATIN VoRLY? DIAN*
D772 D'TI9'PAY DOV 172 (NTW DMpInn) DR .NiwInn K77 DAY T7Wn nirnl? NX IR DN
IN>D NOMn TIwa .MXOYNN DAY Tiwa nrni? fal yinan ,0191n naatipga anan
.YInan DNIX 7'>n XINW 1N ,01192n NN 2 DyOn DX 22NNt ApnNnl NN A% 17
AT NN .AaYp novyn T %y NO7nmMI Nasol nINa av anpdn ,MaT W 19102

.D"IN"71IND 712712 YW ARy aniT

XD TY .0APNN NKX D"IY DYV D"T7aY DA an ,0IYS Nt "W 72000 ,'NYT NINYY

nITmn

DAl APNAN NYY1 TN DY NNYY NNdINNd 197NY1,'Y'R DI2'0 XIN NTN 190N 75w ninn?
DIYN IXR7IIPNNAN 17002 Y1V NOYTNA ,NNTYA MTX7 1ITRYw M NR 1DTAY 7 221v7 ,00119
on Ny

MIX )TAY ,NNMI 2N ,7IX NI '9N97 ;NY9INN NX "My TY Xanw AT oyn' V' 17
inanw (Ebert) voax nimi (Lawrence) o117 |1a 'oN97 ,'nm 11y'oa Niyw v TN
12,0002 ,]A2 1'02 AI7IRAN NN |DN? NI aytol NTTIVY 1219 M7'R a7 il

'R YIOW .0 DY 7Y 1D fTaIY 72071 ,0Mpnnnn nnd 1)

NT DX 7 1NN DNN902w ,20-0 ARNN N'WUKRD 2 DNRZIN Y YW D77 WTRIA DTN 1900
NNSY7 ,07w T v 7Y y'own "inix 22100 07" D90V L1002 7NN NN 'MY9PYNI N
JTMN NRRNrN ax? o "Ny N7 1a 2V" N907 NN L [109nin 'oXR"T?1 0 X

86




1 n902

*IYIINN DAL D 'TIOY

N2 DA D'NYYTI D' N'WYIR 7V 'NENID'O NMID7 IMNIXA ANITR IX' - D' TI9Y DR 01D NN
NAIT APITAE (VPN IXD D DWTE DY K7 .79 DTRNE 0DNRD DNIED 7722 A'va- 0'oInn
DPIN DX ,NYd .0IY AT DNPINT QYITN ATy L Nr7inn-"pa% oI % o rnnnna
17 DMIT D'TI9'PNY NI727 NYNOIN ,0'TION 7¢ 'MYAINN MINN DX NISN7 AN'¥NY NIk
.12 TY WINY 1950 NP NN

n'oniwn onv (30%) nqan 23,300 qinn 7,000-n n7yn% o'p7in 0TI9I DTRN N2 D 172
9122 DAIYNN D121221A0N1 770 7Y D'RINKD NI D2IYN 0222 121 .07

(2"naNxa ot=m9' v nnan Apn nn'wa niapya) YNET -2 'nxn qinn *

Surprise! Your Cousin’'s a Sea Urchin

By Jeanna Bryner, LiveScience Staff YWriter
posted: og INovember 2006 o=:0=2 pm ET

Th timat o 7u paan 2 n7ann 30% YW ninT e
e group estimates It turns out that the sea %

] in i i vIPAl - *DTIRN W ITX7 D' rTION?
the sea UI’ChIr‘I haS urchin is very much like us,, 1 1 ]

23,300 genes. For A S .l0'NN NdIWNAI N'YINN N>IyNa
comparison, the fruit fly has about 13,600 Y7 Mt naYe Diign pagina ¢
and humans 20,000 to 25,000. DUWIIR D171 NI7NN INY "TD 071972

The purple sea urchin iz a closer
genetic cousin to hurmans than
suspected, Credit: Charles
Haollahan/Santa Barbara Marine
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Tripneustes gratilla elatensis Larval rearing experiment 1980
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Phylogeography and population structure of tropical reef animals
David Carlon

Tripneustes

R N depressus

. e 'Red S&a i
Tripneustes §. elatensis

Tripneustes gratilla

The spatial distribution of genetic and phenotypic variation within species plays a key role in
the potential for evolutionary change. A parallel question is now being asked by resource
managers, who need to know the number of independent populations (and potential
management units) that are contained in species with large geographic ranges.
Understanding spatial patterns of genetic and phenotypic variation is crucial for developing
fisheries management tools such as MPAs to protect the large fishing economies and
biodiversity benefits provided by coral reefs. My labs work in this area has been funded by
the [Hawaii Seagrant College] and the [Hawaii Coral Reef Initiative]. For a recent summary
of this research, see my HCRI presentation on YouTube. We are analyzing patterns of
genetic structure in heavily fished reef organisms that have biogeographic distributions
across the Pacific and Indian Oceans. One species is the “collector urchin” Tripneustes
gratilla. Adults are found on a variety of benthic habitats including coral reefs, rocky
substrata, and seagrass beds, while planktonic larvae require 1-2 months to complete
development. A previous study by Harilaos “Haris” Lessios and colleagues found that
common mtDNA haplotypes are distributed from the eastern shores of Panana to the Indian
Ocean, and no unique mtDNA variation that separated T. gratilla in the Central Pacific from
the subspecies T.gratilla depressus in the Eastern Pacific. There is one more subspecies
relevant to our questions: a unique phenotype called T. gratilla elatensis lives in the
Red Sea and was described by Jacob Dafni. | have been collaborating with Haris and
Jacob by applying new microsatellite markers developed in my lab [Carlon and Lippe 2007]
to larger samples sizes that include both subspecies, as well as more intensive sampling in
the Central Pacific. We find strong population subdivision associated with subspecies. The
STRUCTURE plot above provides a visual representation of the strong linkage
disequilibrium between the two subspecies and a broadly distributed population of T. gratilla.
This result is particularly exciting in light of a peripatric model of speciation as advocated by
Ernst Mayr, where population differentiation occurs at the margin of an ancestral species
range, driven by either isolation, natural selection, or both

http://www.youtube.com/watch?v=XWAZAq3JUcg :IMxxIna arvia n'oxy
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